Inhibiting angiogenesis with human single-chain variable fragment antibody targeting VEGF.
Vascular endothelial growth factor (VEGF) is a highly specific angiogenesis factor which has crucial roles in the angiogenesis of tumors. Anti-angiogenesis agents can inhibit growth and metastasis of tumor cells. Single-chain variable fragments (scFv) have the same affinity as whole antibodies and smaller size, thus result in more tissue permeability and higher production yield. In this research we aim to isolate a human scFv antibody against VEGF that inhibits angiogenesis. For that, we have used human scFv phage library to isolate a specific scFv antibody against binding site of VEGF. The human scFv phage library was amplified according to the manufacture protocol and panned against recombinant VEGF. ScFv antibody was isolated after five rounds of panning. Phage ELISA was used for detection of the highest affinity binder (HR6). Soluble HR6 scFv was expressed in non-suppressor strain of Escherichia coli HB2151 and purified using Ni-NTA chromatography. In vivo and in vitro function of the HR6 scFv was analyzed by chorioallantoic membrane assay and endothelial cell proliferation assay on VEGF stimulated HUVECs. Result of the cross reactivity showed that HR6 scFv specifically bounds to VEGF. The affinity was calculated to be 1.8×10(-7)M. HR6 could stop HUVEC proliferation in a dose dependent manner and anti-angiogenesis activity was observed using 10μg of HR6 in chorioallantoic membrane assay. In this work, we demonstrate that a HR6 scFv selected from human library phage display specifically blocks VEGF signaling, furthermore, this scFv has an anti-angiogenesis effect and because of its small size has more tissue diffusion. The HR6 antibody was isolated form a human library thus, it is not immunogenic for humans and could serve as a potential therapeutic agent in cancer.